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(54) Portable power supply 

(57) A portable power supply 10 has an electrical generator 30, a charge store 40, and a rapid charging 
circuit 50 for charging a secondary cell 80 in a portable electronic device 20. The supply 10 thus allows the 
device 20 to be rapidly recharged and then disconnected from the supply 10, whereby portability of the device 
20 is not sacrificed. The generator 30 may be a manually operated generator, a fuel cell, or particulariy a solar 
ceil. The charge store 40 may be a capacitor, or particularly a secondary ceil. The circuit 50 may provide 
constant current and/or constant voltage charging. The charge state of the cell 40 may be indicated by a 
display (41c, or 42c, Figs.8,9) controlled by a circuit responsive to cell current and/or voltage. An LED (45, 
Flg.13) may be provided to indicate that the solar cell 30 is generating. A discharger (43 or 44, Figs.10-12> may 
be provided for discharging cell 40 to prevent memory effect. The discharger may be controlled manually, or 
by means of a circuit responsive to the number of times the cell 40 has discharged to the device 20, or 
responsive to integration of the charge and/or discharge time periods of the cell 40. The cell 40 may be 
charged from the solar cell 30 via a constant current or constant voltage charger circuit (46, Rg.14). The cell 40 
may be housed in a case (11, Figs.5,6) having a fold-up solar cell array (1 2). The supply 10 may have a 
spring-loaded reel (17, Fig.7) for winding up a power cord (15) by means of which the supply 10 can be 
releasably connected to the device 20. 

The portable device 20 may be a communication device, such as a telephone, or a personal computer. 

FIG.2 
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PORTABLE POWER SUPPLY EQUIPMENT 


The present invention relates to portable power 
supply equipment for supplying a power source to an 
electronic device and the like constituted so as to be 
capable of generating electricity, more particularly to 
portable power supply equipment which is suitable for 
a power supply to a portable electronic device - 

For this kind of portable power supply equip- 
ment, the portable power supply equipment shown in Fig. 
1 has been known. 

The portable power supply equipment 1 comprises a 
solar cell 2 for generating a direct current voltage, 
a secondary cell 3 for storing electrical energy gener- 
ated with this solar cell 2, and a connector 4 for sup- 
plying the electrical energy stored in the secondaury cell 3 to 
the -outside. An electronic 

device 5 for receiving the power, such as 
a portable telephone, a portable communication device 
or a personal computer, comprises a sec- 
ondary cell 6 and an electronic circuit 7 
fianctioning as an electronic device. The electronic 

device 5 comprises also a power source supply terminal 
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8 in parallel with them. 

With this arrangement, the electronic device 5 
operates on power supplied from the portable 

power supply equipment 1 through the secondary cell 6 

5 or the power supply terminal 8. 

Moreover^ in Japanese Patent Application Laid Open 
No. Shouwa 63-997 33, a further modified portable power 
supply equipment is disclosed, which comprises a dry 
cell besides the solar cell to charge the secondary 

10 cell 3- In Japanese Paten* Application Laid Open No. 

Heisei 4-340333, a portable power supply equipment is 
disclosed, which comprises a storage battery and a cell 
and charges the storage battery as occasion demands. 
In Japanese Patent Application Laid Open No. Hei 6- 

15 22472, a portable power supply equipment is disclosed, 

in which an output of a solar cell is boosted by a 
boosting circuit to supply the boosted output to a 
secondary cell. 

In the above . described portable power supply 

20 equipment, the secondary cell is previously charged 

with electrical energy generated by the solar cell, and 

power is supplied to an external electronic device 
from the secondary cell. For this reason, the portable 
power supply equipment can not be separated from the 

25 electronic device during the operation of the electronic 

device, so that the portability of the electronic 
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device » fabricated to be small in size and light in 
weight, must be sacrificed. 

Portable power supply equipment disclosed in 
Japanese Patent Applications Laid Open No. Shou 6 3- 
99733, No- Hei 4-340333 and No. Hei 6-22472 has the 
same problem as the foregoing portable power supply 
equipment . 

The present invention was made in consideration of 
the problem involved in the foregoing prior art . The 
object of the present invention is to realize a port- 
able power supply equipment, which is capable of in- 
creasing its facility of use without damaging the port- 
ability of a portable electronic device. 

To achieve the foregoing object, a portable power 
supply equipment having electric generating means 
comprises a storage member which, is chargeable by the 
electric generating means, and a rapid charging circuit 
which rapidly charges an external storage device from 
the storage member. 

According to such constitution of the portable 
power supply equipment, the storage member is slowly 
pre-charged by the electric generating means, and the 
external storage device can be charged through the 
rapid charging circuit as occasion demands. Therefore, 


when a secondary cell installed in the portable elec- 
tronic device is exhausted, the secondary cell can be 
rapidly charged. After charging the 

secondary cell, the portable power supply equipment can 
be separated from the portable electronic device. 

Since the present power supply equipment and electron- 
ic device sure a portable type, 

it goes without saying that they are encased within a 
case or housing. Moreover, the present portable 

power supply equipment 

may be utilized not only to charge the exter- 
nal storage <^e^/ice but also to supply power to 
the portable electronic device including the storage 

device . 

On the other hand, actually it is also considered 
that the secondary cell within the portable electronic 
device can be charged by the conventional portable power 
supply equipment and the portable electronic device can b 
used separately from the portable power supply equip- 
ment after charging the secondary cell. However, the 
conventional portable power supply equipment supplies 
only the power which is usually used by the portable 
electronic device. The conventional portable power 
supply equipment takes a long time to charge the sec- 
ondary cell within the portable electronic device when 
using this power. Therefore, this conventional port- 


able power supply equipment is not practical. As is 
disclosed in Japanese Patent Application Laid Open No. 
Hei 6-22472, if the portable power supply equipment is 
fitted to a shoulder belt, the power supply equipment 
is actually usable without separating it from the 
portable electronic device. However, the portable 
power supply equipment will have an extremely peculiar 
external appearance . 

Here, for the foregoing electric generating means, 
it need not be a fixed type generator such as a commer- 
cial power generator but it may be a generator which is 
chargeable for the storage member. For example, it may 
be a mechanical generator and a solar cell, and fur- 
ther it may be composed of a suitable kind oT a fuel 
cell. 

A portable power supply equipment of another 
embodiment of the present invention constitutes the 
foregoing electric generating means using a solar cell, 
in addition to the foregoing constitution. 

With the foregoing constitution, by irradiating 
sun lights or a light having an intensity more than a 
predetejcmined value onto the solar cell, light energy 
is converted to electrical energy, whereby the storage 
member is charged. 

For the solar cell, various kinds of materials 
such as a single crystal, polycrystalline, non-crystal- 


line and compound semiconductor can be used. For 
example, in case where a crystal type silicon solar 
cell is employed for the solar cell, a higher photo- 
electric conversion efficiency compared to that of an 
amorphous solar cell can .be obtained. On the other 
hand, in case where the amorphous solar cell is em- 
ployed for the solar cell, a low cost of the solar cell 
is brought about. This implies not only a reduction in 
cost of the solar cell but also an increase in a cell 
size. Therefore, the number of connection portions is 
reduced thereby reducing also manufacturing cost. In 
addition, reliability of the solar cell can be real- 
ized. Furthermore, in case where an amorphous solar 
cell is used for the solar cell, the cell exhibits a 
flexible property, and the cell can be disposed on a 
curved surface, whereby the solar cell can be worked to 
any shape. 

For the disposition of the solar cell, it suffices 
that the cell is disposed on the case surface so as to 
receive light energy supplied from the outside. More- 
over, in case where the solar cell is exposed to the 
air^ to coat the surface of the cell with a transparent 
water repellent material results in increasing its 
drip-proof property, whereby its safety increases. 
Moreover, if the solar cell is disposable with a folded 
and SOI unfolded state, - it can receive the maximum of 


light energy in its unfurled state. In its folded 
state, it can be accommodated within the case. There- 
fore, the required electric generating amount can 
be secured without damaging portability. In this case, 
the solar cell may be constituted such that the solar 
cell itself has an ability to expand and contract. 
Alternatively, the solar cell may be attached to the 
surface of a structural body which is capable of ex- 
panding and shrinking. 

On the other hand, for the storage member, various 
kinds of well known materials can be applied to it, and 
if the storage member is used for the secondary cell, a 
lead storage battery, a Ni-Cd battery, a nickel hydro- 
gen battery and a lithium ion battery can be employed. 
Alternatively, a capacitor of large capacitance "^ay 
be used. 

When the storage member is charged from the elec- 
tric generating means, display means for displaying an 
operation state of the storage member may be provided. 
In this case, for a display method for displaying aa* 
operation of the storage member, various kinds of 
methods can be adopted, for example, one for displaying 
a variation in an energy storage amount in the storage 
member and one for displaying increase and decrease in 
the energy storage amount, in the storage member. 

Furthermore, voltage detection means for measuring 
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a voltage applied to the storage member may be provid- 
ed, in order to display either one or both 
directionsof charging and discharging currents to/from 
the storage member by the change in the application 

5 voltage . 

Furthermore, if a light emission diode is arranged 
between the electric generating means and the storage 
member, the magnitude of the current flowing through the 
light emission diode, that is, the magnitude of the 

10 charging current to the storage member, is indicated by 

the light emission intensity of the diode. Further- 

more, the states of the storage member indicating 
whether the storage member is being charged or 

the charging for it has been completed so that no 

15 current flows through it can be also indicated. 

As described above, if the present portable power 
supply equipment is constituted such 

that the charged amount in the storage member or the 
increase and decrease in the charged amount is indicat- 
20 ed, it will be possible to accurately know the charged 

amount in the storage member. So by observing 

the charged amount in the storage member, it will 
be possible to judge whether charging of the portable 
electronic device from the portable power supply equip- 
25 ment is possible or not. 

Furthermore, in the portable power supply equip- 
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ment constituted as described above, the portable 
power supply equipment of another embodiment of the 
present invention further comprises a discharging 
circuit for discharging the foregoing storage member. 

The discharging circuit, in this case, comprises a 
charged/discharged state monitoring circuit for moni- 
toring the charged/discharged state of the foregoing 
storage member to start a discharging operation. 

:In itbis form of the portable power supply 
equipment, ■ when the storage member is a secondary 
cell, a memory effect of the secondary cell can be 
prevented by forcibly discharging the secondary cell 
by the discharging circuit. Furthermore, since the 
charged/discharged state of the storage member is 
monitored by the charged/discharged state monitoring 
circuit thereby automatically allowing the storage 
member to perform a discharge operation > labor to 
manually operate the discharging circuit can be saved. 

Some modifications to monitor the charged/dis* 
charged state are available. For example, counting 
means for counting the niunber of times of the discharg- 
ing of the storage member may be provided, and a discharg- 
ing operation may be started after reaching the prede- 
termined number of times of discharging. With timer 
means ^ more than one kind of timing among a charging time 
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to the storage member, a discharging time from the 
storage member and a svun of the discharging and charg- 
ing times may be measured, and the discharging opera- 
tion may be started when the measurement result reaches 
a predetermined value. Or ^ combinations of* these may 
by used. 

Furthermore, in the portable power supply equip- 
ment constituted as described above, the portable 
power supply of another embodiment of the present 
invention further comprises a stable charging circuit 
for stabilizing a charging current to the storage 
member, the stable charging circuit being arranged 
between the foregoing electric generating means and the 
foregoing storage member. 

The stable charging circuit can be constituted by 
either a constant current circuit or a constant voltage 
circuit, which efficiently charges the storage member 
by controlling the application voltage to the storage 
member so that the stable charging circuit has an 
ability to increase the charging efficiency even when 
charging the secondary cell within the external port- 
able electronic device. 

It should be noted that the objects expressed by 
the word "circuit" should not be limited to things 
which are composed of a plurality of components, they 
may be composed of one component as long as it has the 
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same function as those composed of a plurality of 
components - 

In addition to this, for a concrete means to 
supply the power to the outside, a plug and a jack of 

5 the connector may be disposed in the case, and the plug 

and the jack may be disposed on the tip portion of the 
power source cord covered with a flexible resin. When 
the power source cord is used, fitting of a cord winder 
in the case enables the power source cord to be wound 

10 within the case, thereby further increasing the port- 

ability. With the usage of the power source cord, a 
degree of a freedom at the time of connection is in- 
creased and if the power source cord can be housed 
within the case by the coil winder, the portable power 

15 supply equipment will be excellent in portability. 

Furthermore, the provision of a handle on the case 
increases the portability. 


20 Various embodiments of the present invention will 

now be described^ by way of example » with reference to 
the drawings, in which: 

Fig. 1 is a block diagram of a conventional port- 
able power supply equipment; 

25 Fig. 2 is a block diagram of a portable power 
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supply equipment and an electronic device outside it of 
an embodiment of the present invention; 

Fig. 3 is a circuit diagram of a constant current 
circuit; 

Fig. 4 is a circuit diagram of a constant voltage 
circuit; 

Fig. 5 is an external perspective view showing a 
portable power supply equipment embodying the present inven- 
tion, fitted with a solar cell in an unfurled state; 

Fig. 6 is an external perspective view showing the 
portable power supply equipment embodying the present inven- 
tion, in a state where the solar cell is housed there- 
in; 

Fig. 7 is an exploded view of a principal portion 
i5 of the portable power supply equipment showing a con- 

stitution of a cord winder; 

Fig. 8 is a block diagram of the portable power 
supply equipment according to another embodiment, which 
comprises charging amount display means; 
20 Fig. 9 is a block diagram of the portable power 

supply equipment according to further another embodi- 
ment, which comprises charging amount display means; 

Fig. 10 is a block diagram of the portable power 
supply equipment of another embodiment, which 

25 comprises a discharging circuit; 

Fig. 11 is a block diagr£un of the portable power 
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supply equipment of another embodiment, which 

comprises a discharging circuit; 

Fig. 12 is a block diagram showing a portion of a 
discharging control circuit; 

Fig. 13 is a block diagram of the portable power 
supply equipment according to a still further, embodiment, 
which includes a charged state display means; and 

Fig. 14 is a block diagram of the portable power 
supply equipment according to a still further embodiment 
which includes a stable charging circuit. 


Fig. 2 is a block diagram showing a constitution 
of a portable power supply equipment 10 and a portable 
electronic device 20 of an embodiment of the present 
invention. 

The portable power supply equipment 10 is designed 
such that the equipment 10 is separable from the port- 
able electronic device 20 through a connector 60. In 
the portable power supply equipment 10, a solar cell 30 
serving as electric generating means is electrically 
coupled to a secondary cell 40 serving as a storage 
member by respectively connecting their positive poles 


and their negative poles. The positive poles of the 
solar cell 30 and the secondary cell 40 are coupled to 
a positive pole 61 of a connector 60 through a rapid 
charging circuit 50^ and the negative poles of the 
solar cell 30 and the secondary cell 4 0 are coupled to 
a negative pole 62 of the connector 60. The solar cell 
30, the secondairy cell 40, and the rapid charging 
circuit 50 are accommodated within a case 11 (Fig. 5), and 
connection portion of the connector 60 is exposed at 
the outside of the case 11. 

In this embodiment, a crystal type silicon solar 
cell is used for the solar cell 30, and a nickel hydro- 
gen cell is used for the secondary cell 40. Further- 
more, a connector jack is used for the connector 60. 
However, they are not necessarily limited to these 
cells and jack. An amorphous solar cell may be used 
for the solar cell 30, despite the amorphous 
solar cell exhibiting ^ electric generating efficien- 

cy. In a case where the amorphous solar cell is used, 
the number of connection points per unit area reduces 
because of an increase in a cell size, thereby increas- 
ing reliability. 

Moreover, any cell may be used for the secondary 
cell 40, as long as the cell has an ability to store 
charges. A lead storage battery, a Ni-Cd battery, a 
lithium ion battery or a capacitor of large capacitance 
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can be used for the secondary cell 40- 

Furthermore, g^j^y connector may be used for the connector 
60y as long as It .can be 

electrically connected to the portable electronic 

5 device on the outside of the portable power supply 

equipment. A receptacle and a plug for the connector 
may be used* 

Furthermore, a solar cell 30 is used for the 
electric generating means. However, means such as a 

10 manual electronic generator for converting mechanical 

energy to electrical energy may be also used. 

The electric device 20 may be a portable telephone, a 
portable communication device, a personal computer or 
the like. The electronic device 20 includes a power 

15 supply terminal 70 having the ability to receive 

power from the connector 60 of the foregoing portable 
power supply equipment 10, and, at the same time, the 
electronic device 20 includes a secondary cell 80 and 
an electronic circuit 90 therein. The electronic 

20 device 20 is designed such that it is opera- 

ble by power supplied from the portable power supply 
equipment 10 through the secondary cell 80 or the power 
source supply terminal 70. The electronic device 20 may 

25 
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be suitably changed as long as the device 20 contains 
the secondary cell 80 therein. 

The rapid charging circuit 50 provided in the 
portable power supply equipment 10 is constituted such 
that a large amount of current can be supplied 
from the solar cell 30 and the secondary cell 40 to the 
electronic device 20- The secondary cell 80 within the 
electronic device 20 is constituted such that the 
secondary cell 80 is rapidly charged in a short time of 
about one hour. Specifically, when it is assumed that 
the capacitance of the secondary cell 80 of the elec- 
tronic device 20 is IC, the secondary cell 80 is 
charged^ in this rapid charging, to the capacitance of 
IC by the charging current flowing through the cell 80 
for an hour, whereas, in ordinary charging, 
the secondary cell 80 is charged to the capacitance of 
IC by a charging current of about lC/10 flowing 
through the cell 80 for 15 hours. 

The rapid charging circuit 50 can be 
constituted using the constant current circuit shown in 
Fig. 3 or the constant voltage circuit shown in Fig. 4. 

With the constant current circuit shown in Fig. 3, 
the constant current 10 determined by the ratio of the 
voltage across the Zener diode to the resistor R (10 = 
V^/R) flows successfully through the secondary cell '80. 
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With the constant voltage shown in 
Fig. 4, the reference voltage determined by the Zener 
diode DZl and the voltage divided by the resistors R4 
and R5 undergoes error amplification, and the output 
voltage is controlled to be constant using the transis- 
tors Tr3 and Tr4 . 

The constant current circuit and the constant 
voltage circuit are selectively used or jointly used 
according to the kind of the secondary cell 40, whereby 
the secondary cell 80 undergoes the rapid charging for 
about one hour. These are of course only 

examples of the rapid charging circuit, and various other 
kinds of known circuits are applicable to the 

rapid charging circuit. 

Figs - 5 and 6 show external 
perspective views of the portable power supply equip- 
ment 10. As described above, the solar cell 30, the 
secondary cell 40, the rapid charging circuit 50 and 
the connector 60 are accommodated within the case 11, 
and the solar cell 30 and the connector 60 are disposed 
so as to be exposed at the surface of the case 1 1 . 

The solar cell 30 can be disposed either on the 
outer surface of the case 11 or on the inner surface 
thereof. When the solar cell 30 is disposed on the 
outer surface of the case 11, the solar cell 30 is 
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covered with a transparent water repellent jnaterial 
(not shown), whereby the drip-proof property of the 
cell 30 can be increased. On the other hand, when the 
solar cell 30 is disposed on the inner surface of the 
case 11, a transparent material inust be used for at 
least a portion where the solar cell 30 is disposed, 
such that solar light is permeable therethrough. 

Furthermore, the case 11 comprises a cover portion 
12 which is openable in a unfoldable state, which is 
expandable (see Fig- 5) and contractable (see Fig, 6) 
with a hinge 13 on the connection portion. When the 
cover portion 12 is opened fully , the solar cell 

30 disposed on the back side is exposed so that the 
maximum light energy can be received. In this embodi- 
ment, the cover portion 12 is openable in the unfold- 
able state. However, various kinds of known constitu- 
tions are available for opening and closing the cover 
portion, in such manner that, for example, the cover 
portion is hinged to two portions cover portion is 

Lhinged along four edges toward the inner side for opening. 
Furthermore, a handle 14 is fitted to the surface of 
the case 11 for the convenience to carry it. 

In the foregoing embodiment, to supply the power 
to the outside, the connector 60 is formed on the outer 
surface of the case 11. However, the power supply 
equipment may be constituted such that a windable power 
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source cord is accoinniodated therein. 

Fig. 7 is an external perspective view showing a 
portable power supply equipment 10 having a cord reel- 
ing device. The power source cord 15 is covered with 
flexible resin, and the tip end is provided 

with the connector 16. In this embodiment, the plug of 
the connector is used as the connector 16, and a jack 
may be also used as the connector 6 . 

Furtheirmore , a cord reeling device 17 is fitted to 
the case 11. This cord reeling device 17 consists of a 
reel 17a for winding the power source cord 15, a power 
spring 17b for supplying a rotation power to the reel 
17a in a winding direction of the power source cord 15, 
a stopper 17c which enters a concave portion 17al at 
the periphery of the reel 17a and comes out therefrom 
thereby freely engaging with the concave portion 17al, 
and a reeling button 17d which makes the stopper 17c 
engage or disengage with the reel 17a when 
the power source cord 15 is extended or wound. 

The power source cord 15 is normally wound by the 
reel 17a held within the case 11. However, to perform 
charging operation, the power source cord 15 is pulled 
out by grasping the connector 16, whereby the reel 17a 
is rotated while compressing the power spring 17b and 
the power source cord 15 is drawn out to the required 
length. At this time, the reel 17a tends to be pulled 


back by the power spring 17b. However, the stopper 17c 
operates like a ratchet and prevents the reel 17a- 
from being wound. When the reel 17a is housed after 
charging, the reeling button 17d is pushed so that the 
stopper 17c is relieved from being engaged, and the 
reel 17a is rotated by the force of the power spring 
17b. The power source cord 15 is wound. Thus, the 
power source cord 15 is not an obstruction for carry- 
ing. 

Charged amount display means for displaying the 
charging amount can be fitted to the secondary cell 40. 
Fig. 8 shows the portable power supply equipment 10 
comprising this charged amount display means by a block 
diagram. 

The current detection circuit 41a is connected 
between the positive pole of the secondary cell 4 0 and 
a wire which connects the positive pole of the solar 
cell 30 and the positive pole of the connector 60. The 
current detection circuit 41a is connected to the 
display section 41c through the display control circuit 
41b. 

The display control circuit 41b serves to compute 
the current value. The current flowing through the 
secondary cell 40, which is detected by the current 
detection current 41a, is sent to the display control 
circuit 41b, where the current value is computed. The 
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display section 41c displays the computing result. The 
current detection circuit 41a consists of a resistor of 
a low resistance value, which detects the current 
flowing through the resistor by measuring the potential 
difference across the resistor. Furthermore, the 
display control circuit 41b monitors the sign (direction) of 
the signal from .the current detection clrcait 

41a, and outputs different signals to the display 

section 41c according to the sign of the signal 
supplied from the current detection circuit 41a. The 
display section 41c comprises light emission diodes, 
each of which emits different color. The display 
section 41c enables any of the light emission diodes to 
emit light according to the signal from the display 
control circuit 41b. Therefore, the operator can judge 
whether the charged amount (energy charging amount) of 
the secondary cell 40 is in an increasing state 
(charged state) or in a decreasing state (discharging 
state) . 

Furthermore, a signal changing according to the 
magnitude of the signal from the current detection 
circuit 41a is outputted from the display control cir- 
cuit 41b to the display section 41c, as well as the sign of 

the signal from the current detection 
circuit 41a. The display section 41c is constituted 
such that different numbers of the light emission 
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diodes are allowed to emit light according to the 
signal from the display control circuit 41b. The 
display section 41c displays also t^he increase or 
decrease of the amount of energy charge 

in the secondary cell 40 when the signal is supplied 
from the display control circuit 41b. Specifically, 
the display control circuit 41b has the ability to Judge 
the sign of the signal from the current 

detection circuit 41a and the display section 41c has 
theability to display the magnitude of this current and 
the magnitude of the increase and decrease of the 
amount of energy charged. 

In this embodiment, light emission diodes are 

employed for the detection section 41c. However, it 
possible to easily display the change of the 
energy charge the increase and decrease 

of the energy charge also in a case 

where a voltage meter is employed. Furthermore, the 
display section 41c may be composed of a digital dis- 
play device, and the display control circuit 41b may 
include an A/D converter for converting an analog 
signal from the current detection circuit 41a to a 
digital signal, and an integration circuit for inte- 
grating the converted value. With such constitution, 
the display control circuit 41b outputs the integration 
value from its integration circuit to the display section 


20 


25 
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41c and the display section 41c displays the integra- 
tion value. Adoption of such constitution makes it 
possible to concretely display the energy charge 
of the secondary cell 40. 
5 Fig. 9 is a block diagram t>f another embodiment showing 

a constitution of the portable power supply equipment whi6h comprises 
charge display means. 


A voltage detection circuit 42a has one terminal 
10 connected to the positive pole of the secondary cell 40 

and the other terminal connected to the negative pole 
of the secondary cell 40. The voltage detection cir- 
cuit 42a outputs the detected signal to display control 
circuit 4 2b. The display control circuit 42b is con- 
15 nected to the display section 42c. 

A potential difference across the secondary cell 
40/ which is detected by the display control circuit 
42b, is transmitted to the display control circuit 42b. 
In the display control circuit 42b/ the integration 
20 circuit integrates the voltage values. The display 

section 42c receives the computed signal and displays 
it. 

At the time of computing the voltage value, the 
display control circuit 42b judges whether the signal 
25 indicating the voltage detected by the voltage detec- 

tion circuit 42a exceeds the voltage value previously 
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determined by the charge and discharge characteristic of 
the secondary cell 40- The display control circuit 42b 
provides different kinds of signals to the display 
section 42c in accordance with the judging result. The 
display section 42c comprises at least one light emis- 
sion diode, and the display section 42c flashes the 
light emission diode in response to the signal from the 
display control circuit 42b. This flashing by the 
light emission diode indicates whether the secondary 
cell 40 is in a fully charged state or not. 

In this embodiment, the change in the state of the 
energy charging amount of the secondary cell 40 is 
displayed by flashing the light emission diode. The 
constitution in which light emission diodes emit- 

ting different colors are turned on to display the 
change in the state of the energy charging amount of 
the solar cell 40 may be adopted. Furthermore, the 
display control circuit 42b may be constituted such 
that the display control circuit 42b judges the change 
of the signal from the voltage detection circuit .42a 
and outputs different signals to the display section 
42c in accordance with the judging result. In this 
case, the display section 42c may be constituted such 
that the display section 42c flashes the light emission 
diodes in response to the signal to indicate whether 
the secondary cell 40 is in a charged state or in a 


discharged state. 

In the embodiment shown in Fig. 8^ a current 
detection circuit 41a is employed, and, in the embodi- 
ment shown in Fig. 9, a voltage detection circuit 42a 
is employed. In this embodiment, either the current or 
the voltage is detected whereby the energy charging 
state is judged. Detection of either the 

current or the voltage can be suitably selected in 
accordance with the kind of the secondary cell 40. 
For example, when either a nickel hydrogen battery or a 
Ni-Cd battery is used for the secondary cell 40, the 
secondary cell 40 is charged by constant current 

charging. When a lithium ion battery is used for the 
secondary cell 40, the secondary cell 40 is first 
charged by constant current charging and, as the 

charging proceeds, it 

must be switched from constant current 

charging to constant voltage charging. Therefore, 

when the lithium ion battery is employed, the 
current detection circuit 41a and the voltage detection 
circuit 4 2a must be jointly used. In this case, pre- 
cise displaying of the change in the energy charged 
amount will be possible with accuracy and high conven- 
ience . 

By the way, a memory effect may occur in the 
secondary cell 40, so that the secondary cell 40 is not 


sufficiently charged. Figs. 10 to 12 show block dia- 
gram of a portable power supply equipment comprising a 
discharging circuit 43 to prevent the memory effect. 

In the portable power supply equipment shown in 
Fig. 10, the discharging circuit 4 3 is composed of a 
series circuit, which consists of a discharging switch 
4 3a and a resistor 4 3b. The discharging circuit 4 3 is 
connected in parallel to the secondary cell 40. With 

such constitution, if the discharging switch 43a is 
closed, the positive and negative poles of the second- 
ary cell 40 are short-circuited through the discharging 
switch 43a and the resistor 43b, whereby the energy 
charged in the secondary cell 40 is discharged. The 
magnitude of the discharging current is determined by 
the magnitude of the resistance value of the resistor 
4 3b. Therefore, a resistor 4 3b having a proper 
resistance value such that the discharging can be 
performed without causing the memory effect should be 
selected. 

On the other hand, in the portable power supply 
equipment shown in Fig. 11, a discharging circuit 44 is 
provided, which automatically starts a discharging 
operation. 

The discharging circuit 44 consists of a current 
detection circuit 44a, a main discharging section 44b 
and a discharging control circuit 44c. The current 


detection circuit 44a is composed of a low resistance 
resistor connected in series witb the secondary cell AO. 
The main discharging section 44b is connected in parallel 
to the secondary cell AO and is composed of a 
transistor 44bl and a resistor 44b2, which are 
connected In series. The discharging control circuit 44c 
is connected to the current detection circuit 44a , the 
main discharging section 44b and the discharging con- 
trol circuit 44c. Here, in the main discharging 
section 44b, to utilize the transistor 44bl for a 
switching operation, the collector and emitter termi- 
nals of the transistor 44bl and the resistor 44b2 are 
connected In series and the discharging control cir- 

cuit 44c is allowed to supply a base current to the 
base terminal of the transistor 44bl. 

The discharging control circuit 4 4c serves to 
monitor the charged and discharged states of the sec- 
ondary cell 40. Fig. 12 shows a suitable constitution 

of the discharging control circuit 44c. 

The discharging control circuit 44c consists of a 
counter circuit 44c2, a transistor control circuit 
44cl, and a timer circuit 44c3. The counter circuit 
44c2 counts the ntmber of times the secondary cell AO is 
discharged according to the change in the 


value of the current flowing through the secondary cell 
40, and the counter circuit 44c2 integrates them and 
judges whether the integration value exceeds a prede- 
termined numerical value. The transistor control 
circuit 44cl controls the base current supplied to the 
transistor 44bl of the main discharging section 44b. 
The timer circuit 44c3 counts the discharging time and 
the charging time of the secondary cell 40 and inte- 
grates them. The timer circuit 44c3 judges whether the 
integration value of the discharging and charging times 
exceeds a predetermined time. 

The current detection circuit 44a detects the 
value of the current flowing through the secondary cell 
40 and sends the detection result to the counter cir- 
cuit 44c2. The timer circuit 44c2 counts the number of 
times the secondary-cell 40 is discharged according to the changes 

in the value of the current flowing 
through the secondary cell 40. The timer circuit 44c2 
integrates them and judges whether the integration 
value of the number of times of the discharging exceeds 
a predetermined numerical value. It suffices that the 
discharging circuit detects the start of the discharg- 
ing and stores the number of times of discharging 
in a memory (not shown). it also suffices that the 
discharging circuit detects the start of discharg- 
ing by the change in the direction of the current. 
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Here^ if the integration value is below a prede- 
termined numerical value, only the integration is 
conducted and no subsequent operations are conducted. 
If the integration value exceeds the predetermined 
numerical value, the counter circuit 4 4c2 transmits a 
predetejcmined signal to the transistor control circuit 
44cl, whereby the transistor control circuit 44cl 
elevates the base voltage of the transistor 44bl. Upon 
the elevation of the base voltage of the transistor 
44blr the transistor 44bl performs a switching opera- 
tion so that the path between the collector tejcminal 
and the emitter terminal is made conductive. The 
positive and negative poles of the secondary cell 40 are 
short-circuited through the transistor 44bl and the 
resistor 44b2, whereby the secondary . 
cell 40 is discharged. Furthermore, in the counter 
44c2, the counter value is initialized. 

In this embodiment, to detect the discharging of 
the secondary cell 40, the current detection circuit 
44a is -provided. However, various kinds of methods to 
detect the discharging circuit may be used. For 
example, as is shown in Fig. 12, in the rapid discharg- 
ing circuit 50 arranged between the positive pole of 
the secondary cell 40 and the positive pole of the 
connector 60, a resistor 51 is provided within the 
circuit 60. By measuring the potential difference 
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across the resistor 51, the discharging of the second- 
ary cell 40 may be detected. 

Furthermore^ in the foregoing embodiment, the 
discharging and charging states are monitored using the 
discharging circuit. However, the discharging and 
charging states may be monitored by measuring the 
discharging time and the charging time of the secondary 
cell 40. In this case, when the discharging time and 
the charging time of the secondary cell 40 are measured 
by the timer circuit 44c3, it is, for example, detected 
based on the direction of the current whether the 
secondary cell 40 is in the discharging state or not, 
and only the discharging time may be counted by the 
timer circuit 4 4c3 and may be integrated. 

Where the portable power supply equipment 
is constituted as described above, when the current 
detection circuit 44a detects the current value flowing 
through the secondary cell 40, the timer circuit 44c3 
counts the discharging time of the secondary cell 40 
according to the change in the current value and inte- 
grates them. Then, the timer circuit 44c3 judges 
whether the integration value exceeds a predetermined 
time, for example, 10 hours. 

If the integration value integrated by the timer 
circuit 443c exceeds 10 hours, the timer circuit 4 4c 3 
transmits a control signal to the transistor control 


circuit 44clr and the transistor control circuits 44cl 
elevates the base voltage of the transistor 44bl. Upon 
the elevation of the base voltage of the transistor 
44bl, the transistor 44bl performs the switching opera- 
tion so that the path between the collector terminal 
and the emitter terminal is made conductive. 
Therefore, the positive and negative poles of the 
secondary cell 40 are short-circuited through the tran- 
sistor 44bl and the resistor 44b2, whereby the energy 
charged in the secondaxry cell 40 is discharged. Fur- 
thermore, in the counter circuit 44c2, the counting 
value is restored to an initial value. At the same 
time, the integration value is restored to an initial 
value. 

In this embodiment, the charging time of the 
secondary cell 40 is counted and integrated and the 
main discharging section 44b is operated according to 
the integration value. Alternatively, either the 
counting and integration of the charging time of the 
secondary cell 4 0 or the counting and integration of 
the difference between the discharging time and the 
charging time thereof is performed, and the main discharging 

section 44b may be operated according to the 
integration value. Furthermore, when the main dis- 
charging section 44b is operated by the combination 
more than one timing value of the sum of the charging 


time and the discharging time or more than one timing 
value of the sum of the discharging time, 
the discharging operation most meeting with the 
discharging characteristic of the secondary cell 40 can 
be precisely performed. 

In the foregoing embodiments, the solar cell 30 
and the secondary cell 40 are simply connected in 
parallel. Charging state display for displaying the 
charging state may be also interposed in this charging 
path. Fig. 13 is a block diagram showing another embodiment 
of a portable power supply equipment. 

As shown in Fig. 13, a light emission diode 45 is 
inserted between the positive pole of the solar cell 30 
and the positive pole of the secondary cell 40. The 
light emission diode 45 is disposed such that its light 
emission portion is exposed to the outer surface of the 
case 11. The light emission diode 45 is designed such 
that its light emission intensity changes in accordance 
with the current flowing therethrough. 

Therefore, since the light emission intensity 
changes depending on the magnitude of the charging 
current flowing to the secondary cell 40, the user will 
be able to easily recognize by sight whether the solar 
cell 30 is generating electricity. 

For example, when the secondary cell 40 is fully 


charged, little charging current flows even when solar 

light is irradiated onto the solar cell 30. It is 

judged that the charging has completed. 

Furthermore, when the secondary cell 40 is charged 
by the solar cell 30, the charging current may be 

stabilized whereby the secondary cell 40 is precisely 
charged. Fig. 14 is a block diagram of a portable 
power source supply equipment comprising a stable 
charging circuit 46 for stabilizing the charging cur- 
rent . 

The stable charging circuit 46 consists of a 
transistor 46a and a transistor driving circuit 46b. 
In the stable charging circuit 46, the path between the 
collector terminal and the emitter terminal of the 
transistor 46a is inserted between the positive pole of 
the solar cell 30 and the positive pole of the second- 
ary cell 40, and the base of the transistor 46a is 
connected to the transistor driving circuit 46b. The 
transistor 46a and the transistor driving circuit 46b 
jointly operate as a constant current circuit. The 
transistor 46a constitutes the transistor Trl shown in 
Fig. 3. 

More concretely, the collector terminal of the 
transistor 46a is connected to the positive pole of the 
solar cell 30, the emitter terminal of the transistor 
46a is connected to the positive pole of the secondary 
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cell 40/ and the base terminal of ^ the transistor 4 6a is 
connected to the transistor driving circuit 46b* On 
the other hand, the transistor driving circuit 46b is 
connected to the positive poles of the solar cell 30 
and the secondary cell 40, the negative poles of the 
solar cell 30 and the secondary cell 40, and the base 
terminal of the transistor 46a. 

In the foregoing constitution, when the solar cell 
30 generates electricity, the charging current is con- 
stantly supplied to the secondary cell 40, whereby a 
stable charging is performed. 

In order to stabilize the charging currentp.lt is of course 
possible^-to adopt a constant voltage circuit. In this case, the 
constant voltage circuit shown in Fig. 4 may be used. 

As described above, in the portable power supply 
equipment which comprises the solar cell 30 serving as 
the electric generating means, the secondary cell 40 
serving as the storage member, and the rapid charging 
circuit 50 which rapidly charges the external storage 
member with electric energy stored therein, the port- 
able power supply equipment is constituted such that 
electric energy stored in the secondary cell 40 is, in 
a short time, supplied to the external electronic 
device 20 by the rapid charging circuit 50, and the- 
secondary cell 80 within the electronic device 20 is 


rapidly charged. 

As described above, since a large amount of the 
current is supplied through the rapid charging circuit 

in a short time, it will be possible to charge, in a short 
time, the storage member such as the secondary cell in 
the external portable electronic device, and, after the 
charging, the portable electronic device is speedily 
separated from the portable power supply equipment . 
ThuS/ the present system is capable of providing 
portable power supply equipment which does not sacri- 
fice the portability of the portable electronic device 
and is fabricated to be^:small in size and light in weight. 

To be concrete, when the charged amount of the 
secondary cell of the portable electronic device re- 
duces while the user has gone out, so that it can not 
operate, the rapid charging of the secondary cell 
within the electronic device can be conducted without 
help of a commercial power source. 

Furthermore, by utilizing a solar cell, light 
energy continuously pouring on the solar cell can be 
effectively utilized. 

Moreover, in case where a discharging circuit 
for the storage member is employed, a memory effect is 
prevented so that the storage member can be effectively 
utilized. In this case, if an automatic operation is 
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conducted by monitoring the discharging and charging 
states, labor can be saved. Particularly, when various 
kinds of method for monitoring the discharging and 
charging states are combined, the discharging operation 
5 can be conducted precisely. 

Furthermore, if a stable charging circuit such 
as the constant voltage circuit and the constant cur- 
rent circuit is arranged between the electric generat- 
ing means and the storage member, the storage member 
10 can be precisely charged. 

In summary, where stored electric energy is supplied to an external electronic 
device, the separation of the electronic device is impossible during the operation of 
the electronic device, and the portability of the electronic device is damaged. The 
present invention provides a portable power supply equipment which is capable of 
increasing convenience without damaging the portability of the ponable electronic 
device. The present power supply equipment consists of a solar cell serving as 
electric generating means, a secondary cell serving as a storage member, and a rapid 
charging circuit for rapidly charging an external storage device with stored energy. 
The electric energy stored in the secondary cell by the rapid charging circuit is 
supplied in a short time to the external electronic device, and the secondary cell 
within the electronic device can be rapidly charged. 

It will be understood that the present invention has been described above purely 
by way of example, and modifications of detail can be made within the scope of the 
invention. 

2 ^ Each feature disclosed in the description, and (where appropriate) the claims and 

drawings may be provided independently or in any appropriate combination. 
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CLAIMS 

1 . A portable power supply equipment which has 
electric generating means comprising: 

a storage member capable of being charged with 
said electric generating means; and 
5 a rapid charging circuit performing a rapid charg- 

ing for a storage device which is external from said 
storage member* ^ 

2- A portable power supply equipment according 
to claim 1^ wherein said electric generating means is a 
solar cell. 

3. A portable power supply equipment according 
to claim 2, wherein said portable power supply equip- 
ment further includes a case in which said storage 
member, said rapid charging circuit and said electric 

5 generating means are encased, and said solar cell ^as a 

surface ^ coated with a transparent water 

repellent material and disposed on a surface of said. case, 
case. 

4. A portable power supply equipment according 
to claim 3, wherein a handle is fitted to a surface of 
said case. 
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5. A portable power supply equipment according 
to claim 1, wherein said electric generating means is a 
capacitor. 

6- A portable power supply equipment according 
to claim 1^ wherein said portable power supply equip- 
ment further includes a case in which said storage 
member, said rapid charging circuit and said electric 
5 generating means are encased, and a connector for sup- 

plying the power to the outside is formed on an outer 
surface of said case. 

7 . A portable power supply equipment according 
to claim 6, wherein a plug or a jack of said connec- 
tor is disposed on said case. 

8. A portable power supply equipment according 
to claim 6, wherein a plug or a jack of said connector 
is disposed on a tip portion of a power source cord 
covered with a flexible resin. 

9. A portable power supply equipment according 
to claim 8, wherein said case is fitted with a winder 
in which said power source cord is wound. 

10. A portable power supply equipment according 
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to claim 6, wherein a handle is fitted to a surface of 
said case. 

11. A portable power supply equipment according 

to any previous claim, wherein said portable power supply equip- 
ment further includes display means for displaying an 

operation state of said storage member. 

12. A portable power supply equipment according 
to claim 11, wherein said display means display a 
variation in an energy storage amount in said storage 
member • 

13. A portable power supply equipment according 
to claim 11, wherein said display means display in- 
crease and decrease in the energy storage amount in the 
storage member. 

14. A portable power supply equipment according 
to any previous claim, wherein said portable power supply equip- 
ment further includes a discharging circuit for dis- 
charging said storage member. 

15. A portable power supply equipment according 
to claim 14, wherein said discharging circuit includes 
a charging and discharging circuit which monitors 
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5 charged by said electric generating means and starts a 

discharging operation. 

16, A portable power supply equipment according 
to claim 15^ wherein said charging and discharging 
circuit includes counting means for counting a number 
of times of discharging of said storage member, in 
which a discharging operation may be started after 
reaching a predetermined number of times of discharg- 
ing. 

17 . A portable power supply equipment according 
to claim 15, wherein said charging and discharging 
circuit includes a timer means for measuring one or 
more of a charging time to said storage member, a 

5 discharging time from said storage member and a sum of 

said discharging and charging times, in which a dis- 
charging operation may be started when the measurement 
result reaches a predetermined value. 

18- A portable power supply equipment according 
to any previous claim, wherein a stable charging circuit for 
stiabilizing a charging current to said storage member 
is provided between said electric generating means and 
5 said storage means. 
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19. A portable power supply equipment substantially as herein described 
with reference to any of Figs. 2-14. 
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